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YEAR-END PROGRESS REPORT 
University of Nevada, Las Vegas 
Time Period: October 1, 2007 to September 30, 2008 
 
Cooperative Agreement Number  H8R07060001 
Task Agreement Number  J8R07060011 
Lake Mead National Recreation Area 
Vegetation Monitoring and Analysis 
 
Executive Summary 
 
 The Weed Sentry program surveyed over 335 miles and 2,610 acres of transportation 
corridors on federal land in Clark County for incipient populations of exotic plants. 
 18 manuscripts attained in-press or published status and one manuscript was submitted 
for review this year. Among published manuscripts, are one documenting Sahara mustard 
germination patterns (Western North American Naturalist), one assessing exotic species 
distributions in Clark County (Environmental Monitoring and Assessment), and another 
is a synthesis of burro effects on Mojave Desert vegetation (Environmental 
Management), and one assessing vegetation in grassy remnants of the Las Vegas Valley 
(Desert Plants) 
 Staff delivered 19 presentations this year at conferences, university lectures or agency 
meetings. 
 The Weed Sentry program concluded data collection on a major assessment of the 
condition of 12 remote springs, with particular reference to the presence of exotic 
species, on the Fish and Wildlife Service’s Desert National Wildlife Refuge. 
 Four presentations were delivered by Research Assistant Cayenne Engel and Dr. Scott 
Abella at the widely attended 9th Biennial Conference of Research on the Colorado 
Plateau.  These presentations included three invited presentations for a special 
revegetation session.  Two of the presentations were co-delivered with NPS ATR Alice 
Newton.  
 A total of 13 permanent sites were established and sampled as part of a microhabitat and 
distance-from-road invasibility study. 
 Jill Craig initiated a community invasibility study to try and determine factors regulating 
exotic species invasion following disturbance. 
 Alex Suazo initiated a series of experiments on Brassica tournefortii seed ecology 
including the role of rodent seed distribution and the effect of disturbance and water 
additions on insitu seed germination. 
 UNLV M.S. candidate Chris Roberts conducted a major resampling effort of the 1979 
Holland Plots in the Newberry Mountains. A total of 106 plots were resampled, and data 
analysis is in progress. 
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 Three rare plant species monitoring projects have been initiated this year plus the 
continuation of ecological research on a 4th  species. 
 
Program Activities 
 
The task agreement was awarded to UNLV on October 1, 2006.  This report covers the period of 
October 1, 2007 to September 30, 2008.  The following activities have been conducted toward 
meeting or exceeding deliverables in the statement of work.  
 
Invasive Plant Monitoring and Treatment (Weed Sentry Program) 
 
Research assistants in the Weed Sentry Program are tasked with mapping and treating incipient 
populations of exotic species on targeted federal lands throughout Clark County.  Surveying 
activities for invasive species that took place from October 1, 2007, to September 30, 2008, are 
divided into sections by federal agency, and are summarized in Table 1. 335 miles and 2,610 
acres were surveyed for exotic, invasive species during this period.     
 
 Over the course of the year since the last annual report, the Weed Sentry staff faced many 
technical challenges from malfunctioning GPS units to inaccessible databases.  We have worked 
closely with NPS data managers and GIS team to remedy these problems.  Due to the many 
technical difficulties we have experienced with various GPS units, new protocols are being 
designed to maximize survey efforts in the field even when GPS units malfunction. A new 
database and data dictionary have been developed with the help of the GIS staff at Lake Mead.  
New GPS units were also purchased, eliminating many of the technical difficulties that Weed 
Sentry had in the past few quarters.   
 
Table 1.  Summary of miles and acres surveyed, Weed Sentry Program, October 1, 2007-
September 30, 2008, grouped by federal agency. 
 
Agency Miles Acres 
Bureau of Land Management 180 1426
National Park Service 129 1000
Fish and Wildlife Service 19 147
Forest Service 7 37
Total 335 2,610
 
Locations surveyed:  National Park Service 
 
Surveys on land managed by the NPS occurred in the following locations over the last year: The 
developed areas of Boulder Beach, Callville Bay, Cottonwood Cove, Katherine’s Landing 
(including parking lots, campgrounds, swim beaches and trails), Temple Bar and Willow Beach.  
The following approved roads were surveyed: 1, 1A, 2A, 8, 9, 13, 20, 23, 24, 25, 30, 37, 55, 
55A, 55B, 56, 80, 86, 90, 91 106, 109, 136, Highway 167, Lake Mead Boulevard, Northshore 
Road, Overton Beach Road, Pinto Valley, and Willow Beach Access Road. Grapevine & 
Sacatone Springs were surveyed on foot; portions of Lake Mead shoreline and Lake Mohave 
shoreline were also surveyed.  
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Locations surveyed:  Bureau of Land Management 
 
Surveys on land managed by the BLM occurred in the following locations: Jean Railroad and 
Jean Correctional Center Road. These locations are near rare plant habitat (Penstemon 
albomarginatus).  Route 545, Route 550 – Trout Canyon, Route 552, Route 553, Wheeler Pass 
Road, Cactus Spring Road, Calnevari Road, Carp Elgin Road, Carpenter Canyon Road, Castle 
Mountain Road, Wheeler Pass Connector Road, Cottonwood Pass Road, Glendale Powerline 
Road, Horse Spring Road, Horse Spring Spur, Indian Ridge Road, Lost Cabin Spring Road, 
Mercury Powerline Road, Old Homestead Road, Point of Rocks Roads, Roads NW of Spring 
Mountains, Ten Mile Well Road, Toquop Wash Road, Turner Road, Walking Box Ranch Road, 
Wallace Canyon Road, Weiser Wash Road and Z Street.  A few of these areas are within Nye 
County, but the BLM requested that we survey them because they are near rare plant 
populations.   
 
Locations surveyed:  Forest Service 
 
Areas surveyed on USFS lands included the Lovell Canyon, Cold Creek area, Sawmill Trail 
Loop and the adjacent parking area, Willow Creek, and a portion of the South Loop Trail. An 
infestation of Rubus discolor within Trout Canyon was delineated. 
 
Locations surveyed:  Fish and Wildlife Service  
 
Surveys on the Desert Range National Wildlife Refuge included Gass Peak Road and Quail 
Spring Road.  Additionally, without traditional survey tracklogs, infestation points were 
collected at Rye Patch Spring.   
 
Small Incipient Population Treatment 
 
In addition to surveying, the Weed Sentry staff is tasked with treating upon discovery (often 
hand pulling) small, incipient populations of invasive plants. This represents a pro-active effort 
to remove invasive species before they become larger infestations and, therefore, increasingly 
costly and difficult to eradicate.  During this quarter, a total of 1,577 individual invasive plants 
were removed by Weed Sentry staff from federal lands in Clark County.  These removals are 
summarized by agency lands in Tables 2-5 below.   
 
Table 2.  Number of individual invasive plants removed, Weed Sentry Program, October 1, 
2007- September 30, 2008, on National Park Service lands. 
 
Species Number of Plants Treated 
Avema fatua 834
Brassica tournefortii 488
Malcolmia Africana 43
Pennisetum setaceum 22
 3
Sisymbrium irio  14
Sisymbrium orientale  1
Sorghum halepense  3
Tamarix ramosissima  6
Tribulus terrestris 5
Total 1416
 
Table 3.  Number of individual invasive plants removed, Weed Sentry Program, October 1, 
2007- September 30, 2008, on Bureau of Land Management Land. 
 
Species Number of Plants Treated 
Brassica tournefortii 27
Bromus tectorum 1
Hirschfeldia incana 1
Sisymbrium altissimum 4
Sisymbrium irio 46
Sisymbrium orientale 6
Total 85
 
Table 4.  Number of individual invasive plants removed, Weed Sentry Program, October 1, 
2007- September 30, 2008, on Forest Service land. 
 
Species Number of Plants Treated 
Melilotus alba 1
Salsola tragus 59
Total 60
 
Table 5.  Number of individual invasive plants removed, Weed Sentry Program, October 1, 
2007- September 30, 2008, on Fish and Wildlife Service land. 
 
Species Number of Plants Treated 
Tamarix ramosissima 1
Tribulus terrestris 15
Total 16
 
Other Exotic Species Surveys 
 
Jessica Spencer and Jill Craig concluded setting up twelve long-term monitoring plots at spring 
sites in Desert National Wildlife Refuge.  Data entry and analysis is ongoing.  An incipient 
population of Rubus discolor was delineated within Trout Canyon (USFS).  Additionally, along 
the South Loop Trail (USFS), we assessed an infestation of Taraxacum officinale that had been 
observed and previously treated by USFS crews. 
 
Weed Sentry Updates 
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Crew leadership changed in September, as J. Spencer resigned and J. Craig elected to fill her 
vacant position.  In August, the two developed a draft annual plan, alerted agency contacts of the 
change, and J. Craig was advised on reporting protocols. 
 
Sahara Mustard Research 
 
A. Suazo designed an experiment to evaluate control methods for Sahara Mustard. Methods 
involve hand pulling and herbicide treatments. The experiment will be carried out over multiple 
seasons, and Sahara Mustard plant abundance and above ground biomass will be used to evaluate 
control methods. In addition, soil samples were collected to elucidate seed bank dynamics of the 
local plant community.  Initial results were presented at the ESA Annual meeting in Milwuake, 
WI.  A. Suazo also initiated an experiment to evaluate the role of granivorous nocturnal rodents 
on Sahara Mustard seed consumption.  Rodents may play an important role by functioning as a 
vector in Sahara seed dispersal. Nocturnal rodents were offered a specified amount of Sahara 
Mustard seed, and the rate of consumption will be determined by subtraction.  In addition, A. 
Suazo will investigate germination success and seedling establishment by manipulating burial 
depth and excluding seed predators.  
 Additionally, A. Suazo designed a field study to investigate how Sahara mustard spreads 
during early stages of invasion. Permanent 1 m2 plots will document the spatial and temporal 
distribution of Sahara mustard at 5, 15, 30, 60, and 100 meters from roads. Data on Sahara 
mustard density will be collected at 5 distances from roads in open and undershrub 
microhabitats, and will be used to explain invasibility patterns during early stages of habitat 
invasion. 
 
Rare Plant Monitoring and Research 
 
Surveying and monitoring 
 
Dianne Bangle revised monitoring protocols this year to address issues discovered during the 
rare plant monitoring workshop. After evaluating the pilot year data (descriptive statistics, power 
analysis and sample size calculations), it was determined that a modified sampling design was 
necessary to decrease variability and number of zeros among sampling units, as well as to 
increase the power of our results. We determined that increasing the number of study sites and 
decreasing the number of plots per site would provide a better representation of overall status 
and trends of each species throughout their respective ranges, while still providing valuable data 
at the population level. The new monitoring protocols are complete and have been delivered to 
and accepted by Clark County MSHCP project managers.  D. Bangle was lead researcher on all 
rare plant monitoring and was present on all field days.  
 
Anulocaulis leiosolenus var. leiosolenus (ringstem)- Ecological studies 
 
In October 2007, D. Bangle and C. Engel finished data collection for 2007 ringstem phenology 
and replaced pin flags with permanent nails and aluminum tags for relocation next season. Data 
have been entered into an Excel database.  D. Bangle and C. Engel resumed a second season of 
ringstem phenology, which is ongoing this quarter and will continue into the third and fourth 
quarters of this year. The results of this two year observation and monitoring project will result 
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in a better understanding of ringstem ecology and will aid us in designing a more rigorous 
phenology study. 
 D. Bangle has begun the process of observing insect “victims” of the sticky ring located 
along the plants stems. So far, many species have been photographed and a few identified. The 
next step will be to collect the insects from the plants at several sites and continue the 
identification process.  
 Several evenings were spent observing ringstem flowers, which open at night, to confirm 
a suspicion that these flowers are moth pollinated. Pollinator identity, abundance, and timing 
have been observed and recorded on several nights throughout the summer.  D. Bangle has 
collected a specimen of a hawkmoth species, the most common visitor to the flower, for 
identification.  Also observed visiting the flower in a manner to suggest they may perform as 
active pollinators are small bees or wasps (only early in the evening) and small moths throughout 
the night.  Observations have been made at two different sites throughout the year to account for 
spatial variability.  Weed Sentry personnel C. Engel and J. Spencer have participated in the 
observations and data recording. This preliminary information about pollinator identity and 
behavior will inform researchers on how to design a more extensive study for the following 
flowering season. 
 
Arctomecon californica (Las Vegas bearpoppy) and Anulocaulis leiosolenus var. leiosolenus 
(ringstem) -Monitoring 
 
 A total of 26 sites were visited on NPS, BLM, and State lands. One new Las Vegas 
bearpoppy site was discovered in the Gale Hills region of Clark County. This new site occurs on 
BLM land about 1.5 miles from the NPS border. GPS coordinates and tracklogs were recorded 
when poppy populations were located. On the December 4, 2007 survey, D. Bangle was 
accompanied by soil scientist Doug Merkler who assisted with geology and soil questions in rare 
plant habitats. If the site met the requirements for monitoring (suitable terrain, enough poppy 
individuals), it was added to a list of sub-populations for random selection to be included in 
monitoring. Research Assistant C. Engel assisted D. Bangle in reassessing the size and location 
of Arctomecon californica populations in the Gold Butte region February 11-12, 2008. By late 
February 2008, 10 Las Vegas bearpoppy sub-populations were selected for monitoring. In June 
of 2008, the 10 populations were narrowed down to 7 sites that will be consistently monitored 
over time.  
 Monitoring for Las Vegas bearpoppy during 2008 took place in May and June, later than 
planned due to the intensive annual plant survey and monitoring schedule. Three out of seven 
proposed sites were set up in March of this year. A delay with the BLM permitting process made 
set up of the additional sites unrealistic because of the importance of initiating the annual species 
monitoring projects. Data were collected at the three established Las Vegas bearpoppy sites. The 
lead researcher found it necessary to alter the protocols for the community ecology plots for the 
current year. The original design called for collecting data on all plant species within the plots, 
including both annuals and perennials. Because data collecting occurred mostly in June after 
annual species senesced, they were not included in this year’s data set. Data collection at the 
remaining Las Vegas bearpoppy sites and the ringstem sites will be collected in October and 
perennials only will be recorded in the community ecology plots.  
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 The recommendation to downsize the Las Vegas bearpoppy monitoring also applies to 
this monitoring project. Eight sites are proposed for monitoring. We have selected 4 sites and I 
additional possible site for monitoring.  
The ringstem sites were not set up in the spring, but will be set up in the fall. The 
botanical assistant scheduled to be hired in the fall of 2007, was not hired until August of 2008.  
This contributed to some of the scheduled work being delayed until fall. All poppy and ringstem 
sites will be in place with data collection complete by the end of the next quarter (Dec. 2008). 
Four ringstem sites are cleared for set up of plots. There is one remaining (Gold Butte) that has 
not been checked for suitability for monitoring. If it does not meet the requirements for a 
monitoring population, then it will not be included and we will monitor four populations instead 
of five. 
Weather station monitoring at four Las Vegas bearpoppy sites continued this quarter. 
New rain, temperature, and relative humidity gauges were ordered and assembled for all 
upcoming covered species monitoring sites. Placement of the weather stations is scheduled to 
occur this fall/winter 2008.  
  
Astragalus geyeri var. triquetrus  
 
In March, D. Bangle began surveys of known threecorner milkvetch locations to re-evaluate and 
update the status of this species. Many historic threecorner milkvetch populations have not been 
visited since the mid 1990’s and a modern assessment was necessary. To date, four known 
locations have been visited and partially or thoroughly surveyed. Threecorner milkvetch was 
relocated at three of these sites. A new site was located west of Middle Point, which supported 
1,000-2,000 individuals. Native annual composition was diverse and would be ideal for inclusion 
in the rare plant monitoring if the area can support the grid sizes that are currently being used on 
Sandy Cove. The re-located population near Ebony Cove supported 200-500 threecorner 
milkvetch individuals (the highest recorded at this location), and would be suitable for 
monitoring if a grid were placed in the habitat. The area supporting Asge at these two sites is 
much smaller than at Sandy Cove. We plan to revisit these sites in spring of 2009 to assess the 
population’s size more accurately. 
 A total of 10 days were spent monitoring for threecorner milkvetch at Sandy Cove. The 
timing and amount of rainfall in the 2007-2008 growing season was suitable to produce a 
significant threecorner milkvetch germination event. D. Bangle was the lead researcher and was 
present on all survey dates and was aided by significant contributions from PLI and NPS 
personnel. Recommendations for next year include hiring an assistant for the botany program 
and securing a full week from an NCC crew; some crew members can assist in collecting 
monitoring data while others can work on Sahara mustard control. Having the additional 
personnel would cut the number of survey days in half, allowing more time to complete other 
time sensitive spring work. Threecorner milkvetch individuals totaled 3,978 within the 
monitoring plots on Sandy Cove. This number is fairly high compared to surveys conducted in 
prior years and will be a good baseline number to compare to in future years. Data has been 
entered into an excel database and analyses will be run in October. 
 
Eriogonum viscidulum (Sticky buckwheat) 
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 A total of 16 days were spent monitoring the Eriogonum viscidulum at Lime Cove and 
Glory Hole. As with the threecorner milkvetch, the rainfall this past season contributed to higher 
densities of sticky buckwheat than have been previously recorded in the Lime Cove area. Glory 
Hole did not have the same high densities, possibly due to the intense cattle and salt cedar 
presence (see below). The monitoring design was modified twice in the field. This was due to the 
original design being time consuming, and impossible to complete with the time and personnel 
available. We originally proposed to complete three macroplots on the eastern side of the 
Overton Arm, was concluded that two would be sufficient to represent the area. PLI and NPS 
staff assisted with field work on this project. Recommendations for next year are the same as 
with threecorner milkvetch, which include hiring an assistant for the botany program and 
securing a full week from an NCC crew. Sticky buckwheat individuals totaled approximately 
5,600. Data for the individuals were entered into an excel database, which will be analyzed and 
available in October. 
 One threat worthy of emphasizing is the seemingly increased presence and damage done 
by trespass cattle on the eastern side of the Overton Arm area. Researchers encountered or 
observed cattle in the area each survey day. On two occasions, researchers needed to scare them 
off in order to access the site. Glory Hole was especially affected by the intense smell of cattle 
urine and dung that covered the beaches and sandy areas. In the past, this cove was one of the 
most popular coves for park visitors. However, now it is unsightly and malodorous, which likely 
discourages visitor use. An additional concern is the safety of visitors, should they choose to 
spend the day at a cove frequented by cattle. 
 The cattle tracks are so intense and the salt cedar so abundant at Glory Hole that sticky 
buckwheat populations may have been affected. Cattle tracks and dung were recorded as present 
or absent in all plots (both Lime and Glory). Trampling and chewed plants of various species 
were also recorded within the plot. Many plants were browsed, especially Camissonia multijuga. 
We suspect that chewing damage was in some cases from cattle, but also from the sphinx moth 
caterpillar. Additionally, the caterpillar is an important pollinator for several species in the 
Mojave, which appeared to have experienced a population boom this year. The caterpillar was 
abundant on many species including sticky buckwheat. We observed them chewing branch tips 
off of many plants. It is unknown what effect the caterpillars might have in boom years such as 
this.   
 
Rare Plant Watch Species Project 
 
Ferocactus cylindraceus 
 
 A morphological analysis of barrel cactus comparing high and low elevation plants has 
begun. Measurements are taken in the field and fruit/seed are being collected for comparison. 
 
Cirsium virginensis 
 Surveys are complete for Cirsium virginensis. A morphological analysis will begin next 
summer to compare species known as C. mohavense with C. virginensis occurring at LMNRA.   
  
Enceliopsis argophylla, Penstemon bicolor, Dudleya pulverulenta, Astragalus mokiacensis, and 
Pediomelum castoreum 
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 Surveys have been conducted on each of these species over the last year and data points 
are being added to an Arcmap file. The surveys are not complete and will continue through next 
year. 
 
Eriogonum corymbosum 
 
D. Bangle and BLM botanist Christina Lund conducted a two day aerial search for the 
rare plant Las Vegas buckwheat (Eriogonum corymbosum.) The surveys were conducted over 
NPS and BLM lands plus Valley of Fire State Park. Four new populations were discovered (two 
on BLM land in the Gold Butte and two within Valley of Fire SP). No new populations were 
found on NPS lands. Ground truthing took place in 2008 by the BLM. An informal request was 
made to the BLM for the data from the ground truthing, but to date we have not received any 
data. A more formal request will take place this fall.  
 
Psorothamnus spinosus (Smoketree) 
 
In January, D. Bangle co-led the LMNRA winter staff retreat at Nevada Telephone Cove. 
Field work included re-assessing and collecting modern data from a 2005 Smoketree monitoring 
project. The results showed 5 new trees and 14 dead or missing trees with a total of 139 trees 
remaining. Several of the missing trees are suspected to have been removed by visitors. Since the 
retreat two additional trees are known to have been removed by park visitors. 
  
Gypsum Seed Bank Study 
 
 S. Abella initiated a seed bank study for gypsum soil habitats to investigate the presence 
and abundance of species. Many of which are rare or endemic, in the soil seed bank of these 
sensitive habitats. D. Bangle assisted S. Abella with data collection at several sites.  Plants are 
currently being grown out in the UNLV greenhouse, and D. Bangle has assisted with plant 
identification. 
 
Herbarium 
 
 D. Bangle consistently keyed plants for the vegetation program as needed. An assistant 
(Michelle Pardinas) has been helping in the herbarium six hours each Friday. She has processed 
34 plants into the database and herbarium. Plants were keyed as necessary for all vegetation 
programs including exotic plant management team (EPMT), weed sentry, nursery, and botany, 
and services were also utilized by the wildlife division.  
 
Technical Assistance/Synergistic Work 
 
Community Invasibility Assessment and Desert Burn Revegetation 
 
A large number of native desert plants were donated to the Weed Sentry Program by the UNLV 
greenhouse.  J. Craig designed a research project that tests the effects of three plant species on 
fertile island development when used in desert burn restorations.  The study focuses on the 
effects of these plants, in tandem with two restoration methods, on soil nutrient levels and 
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ultimately microsite invasibility.  Ninety plants and treatments without plants were installed on 
BLM land in the Goodsprings area on December 5, 2007.  Microsite conditions will be initially 
tested in June 2008.  Follow-up was done on fertile island development and the overall vitality of 
Larrea tridentata, Ambrosia dumosa, and Opuntia bigelovii that had been planted in the 
Goodsprings area in early December 2007.  Fertile island treatments were geojute, rock mulch, 
and none.  The results are that all O. bigelovii remain living. A. dumosa have been annihilated by 
herbivory with only three remaining. Thirty percent of L. tridentata remain for each of the three 
fertile island treatments.   
 
Springs Rana onca Habitat Restoration Project (Jef Jaeger, PI) 
 
Weed Sentry crew members and D. Bangle participated in the reassessment of foliar cover of 
vegetation manipulation plots and paired control plots at Rogers and Blue Point Springs during 
the first week of November, 2007, February 2008, and June 2008 (C. Engel is the project 
manager).  This year, we also established 10 new monitoring plots at Blue Point Spring (five 
treatment, five control plots), and 12 new monitoring plots in lower Rogers Spring to also 
monitor the effect of burning (performed December 13, 2007) on the plant communities in the 
spring (four burn plots, four control plots, four burn plots).  We collected biomass samples from 
each new plot, which have been dried, weighed, and the data entered into an Excel worksheet for 
pending analysis. 
 
Germination Studies for Species Common to Gypsum Soil Habitats 
 
Germination studies in the incubation chamber at LAME are ongoing.  S. Abella is continuing 
with soil seed bank studies from soil collected from gypsum soil habitats. 
 
Northshore Road Realignment Project Site Visits and Research 
 
A. Suazo, at the request of National Park Service vegetation Manager, A. Newton, designed a 
project to evaluate the effects of road realignment on terrestrial arthropods. Darkling beetles will 
be trapped over multiple seasons and their abundance, species richness, and community structure 
will be evaluated before and after road construction.  A. Suazo installed pitfall traps to sample 
darkling beetle species composition and distribution in sections of road that are scheduled to be 
demolished. Trapping is expected began in April 2008.  Collected samples are being sorted out 
and cataloged.   
 C. Engel collected soil samples from the construction path along Northshore Road to 
examine the soil seed bank.  The surface soils from the construction path will be translocated to 
the restoration sites after the old road is obliterated. Therefore, knowing which germinable seeds 
are present in the seed bank will help in the design of restoration efforts.  Soil samples were 
collected, potted, and an irrigation system was constructed in early October 2007, at the LAME 
nursery.  Samples remained intact and the study ran through May 2008, when the system was 
dismantled.  Species that emerged were recorded continuously throughout the course of the 
study.  In June 2008, C. Engel assisted LAME restoration manager in locating and quantifying 
regions of significant biological soil crust composition along the corridor of road construction.  
She also provided park managers with quantification of plant species to estimate time needed to 
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allocate salvage.  Preliminary planning for biological soil crust research projects related to the 
Northshore realignment has been initiated.   
 
Nevada Test Site FACE Site Seed Bank Sampling 
 
Seed bank samples from the FACE site were prepared and placed in an incubation chamber 
simulating a typical December temperature and light regime on December 7, 2007.  Samples 
were monitored in the chamber for approximately two months before moving the samples into 
greenhouse bays for further growth and identification of specimens.   
 
Cacti Poaching 
 
In response to a request by the NPS vegetation manager, A. Newton, six experimental plots were 
established and sampled at LAME to determine possible long-term effects of passive integrated 
transponders on cacti.  These plots will be used to assess the demography of natural populations 
of barrel cacti and comparisons will be made to tagged cacti populations.  In addition to 
experimental plots, 20% of the PIT tagged cacti in the park have been found and their condition 
assessed.  As time permits, the entire population will be revisited to determine the overall health 
of tagged cacti.  Research Assistant J. Craig worked with Joseph Hutcheson, Vanessa Truitt and 
Mark Sappington to set up automated data collection geodatabases for on-going cactus PIT-tag 
follow-up and demography study initiation. S. Abella also assisted ATR A. Newton in 
recovering a poached barrel cactus (~ 100 lbs).  
 Revisiting PIT-tagged cacti is ongoing, and follow-up on 1,051 out of a total 1,419 cacti 
is complete.  A request by UNLV Professor Allen Gibbs was made that J. Craig assist him with 
locating high density barrel cacti populations for his Drosophila (fruit fly) research.  A permit 
application is in process, and if approved, assistance will be provided. 
 
Remeasurement of Holland Plots in the Newberry Mountains 
 
This is a major effort led by UNLV M.S. candidate Chris Roberts.  Jim Holland established more 
than 110 transects in 1979 in the Newberry Mountains.  J. Holland collected data on perennial 
species density and cover in large 600 m2 plots scattered throughout the Newberry Mountain area 
from the Colorado River to the higher elevations.  C. Roberts relocated and resampled 106 plots 
utilizing the same technique J. Holland used in order to directly compare the data, and collected 
photopoints for each transect.  Data are entered and currently in the initial stages of data analysis. 
Expanded data collection has been conducted and includes collection of interviews and 
research from numerous historical sources. 
 
Relationships between roads and invasive species abundance 
 
A study of the distance weed species extend into the intact desert from roads and relationships 
between the frequencies and abundances of exotic species to native shrubs was designed and 
proposed to A. Newton and Weed Manager Carrie Nazarchyk. Sampling was initiated. 
Permanent sampling frameworks were established and sampling was completed at 13 sites. Two 
sites are located on BLM land and 11 are within Lake Mead National Recreation Area (LAME).   
Ten sites were selected using stratified random sampling. These sites were selected to include 
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gravel and paved transportation corridors, and sample throughout LAME by dividing the park 
into five sections.  An additional three sites were located in areas with known weed infestations, 
(per request of C. Nazarchyk, LAME Park Weed Manager).  Preliminary data analysis has been 
conducted with a formal write up pending. 
 
Las Vegas Valley Vegetation  
 
Research Assistants J. Craig and D. Bangle sampled an additional (4th) site in February, to add 
information regarding a uniquely grassy site located within a mile of sites that were sampled last 
year. The site is located near the corner of W. Warm Springs and Decatur Avenue. Data were 
analyzed and a manuscript was prepared and submitted to Desert Plants (see publication list 
below). 
 
Other  
• On January 7, 2008 Research Assistants D. Bangle, J. Craig, and C. Engel assisted with 
the Nationwide Eagle Survey on Lake Mead.  
• J. Craig worked with the NPS media specialist, Leslie Page to design a poster to 
discourage damaging native trees at the end of 9-mile road.  
• In March, D. Bangle assisted UNLV professor (Dr. Lois Alexander) with a biology class 
field trip to Willow Beach. D. Bangle located, identified, and discussed the plant species 
present along the road including weedy species and their impact on NPS resources.  
• J. Craig assisted Lake Mead National Recreation Area’s Disturbance Manager, Michelle 
Zuro-Kreimer, by providing road assessments for AR75, AR75A, AR75B, and AR75C.   
• C. Engel assisted Lake Mead National Recreation Area’s Disturbance Manager, Michelle 
Zuro-Kreimer by providing road assessments for AR 90 and AR 91.   
• J. Spencer assisted Lake Mead National Recreation Area’s Disturbance Manager, 
Michelle Zuro-Kreimer by providing road assessments for AR 32, AR 32A, AR 33, AR 
34, AR 35, AR 37 and AR 80. 
• For Lake Mead’s First Annual Jr. Ranger Day, on April 26, 2008, D. Bangle created and 
led “How a Botanist Prepares Herbarium Specimens,” class and J. Craig assisted.  
• J. Spencer assisted Natural Resources Conservation Service staff with soil surveys on 
USFWS lands on 4/3/08 and 4/10/08. 
• D. Bangle met with employees representing the Great Basin Bird Observatory in the 
Newberry Mountains to familiarize the flora in areas they’ll be working this year. 
• D. Bangle and Lake Mead nursery staff members visited all locations of existing and 
future Lake Mead entrance station fee booths, to survey and record the diverse plant 
species. D. Bangle is preparing plant species checklists for the fees manager of LMNRA 
of both exotic and native species. D. Bangle and the nursery staff are gathering photos of 
as many of the species in flower as possible for inclusion in the fee stations species 
checklist.  
• D. Bangle reviewed and commented on the Weed Management Plan currently being 
written by NPS staff. 
• D. Bangle participated in the vegetation mapping meeting, which included an overall 
description of the project plus a discussion of project goals and methodology. This 
project is set to begin in 2010 in Lake Mead NRA as part of the I&M network vegetation 
mapping project. 
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• D. Bangle met with Rob Sutter from The Nature Conservancy to discuss the ongoing rare 
plant monitoring projects. This meeting included a field trip to one of the Las Vegas 
bearpoppy monitoring sites. 
 
 
 
Papers Published/Submitted 
 
Papers from previous work that were published or accepted this year: 
 
Abella, S.R., W.W. Covington, P.Z. Fulé, L.B. Lentile, A.J. Sánchez Meador, and P. Morgan. 
 2007. Past, present, and future old growth in frequent-fire conifer forests of the western 
 United States. Ecology and Society 12:1-16. [online] URL: 
 http://www.ecologyandsociety.org/vol12/iss2/art16/ (Part of a special feature on 
 conservation and restoration of old growth in frequent-fire forests of the American West) 
Abella, S.R., A.C. Newton, and D.N. Bangle. 2007. Plant succession in the eastern Mojave 
 Desert: an example from Lake Mead National Recreation Area, southern Nevada. 
 Crossosoma 33:45-55. (co-authored with NPS ATR Alice Newton.) 
Abella, S.R. 2008. A unique old-growth ponderosa pine forest in northern Arizona. Journal of 
 the Arizona-Nevada Academy of Science 40:1-11. 
Abella, S.R., and J.D. Springer. 2008. Canopy-tree influences along a soil parent material  
 gradient in Pinus ponderosa-Quercus gambelii  forests, northern Arizona. Journal of the  
 Torrey Botanical Society 135:26-36. 
Abella, S.R., and J.D. Springer. 2008. Estimating soil seed bank characteristics using vegetation  
 and forest-floor data in northern Arizona ponderosa pine forests. Research Note RMRS- 
 RN. U.S. Forest Service, Rocky Mountain Research Station, Fort Collins, CO (in press). 
Dermody, O, J.F. Weltzin, E.C. Engel, P. Allen, R.J. Norby. 2008.  How do elevated [CO2], 
 warming, and reduced precipitation interact to affect soil moisture and LAI in an old field 
 ecosystem?  Plant and Soil 301: 255-266. 
 
Manuscripts from previous work submitted for review this year: 
 
Engel, E.C., J.F. Weltzin, R.J. Norby, A.T. Classen. Responses of an old-field plant community 
 to interacting factors of elevated [CO2], warming, and soil moisture.  Journal of Plant 
 Ecology (in review). 
 
Manuscripts from this Task Agreement published this year: 
 
Abella, S.R., A.C. Newton, and D.N. Bangle. 2007. Plant succession in the eastern Mojave 
Desert: an example from Lake Mead National Recreation Area, southern Nevada. 
Crossosoma 33:45-55. 
Abella, S.R. 2008. A systematic review of wild burro grazing effects on Mojave Desert  
 vegetation, USA. Environmental Management 41:809-819. 
Abella, S.R., J.E. Spencer, J. Hoines, and C. Nazarchyk. 2008. Assessing an exotic plant  
 surveying program in the Mojave Desert, Clark County, Nevada, USA. Environmental  
 Monitoring and Assessment (online first).  
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Bangle, D. N., L.R. Walker, and E.A. Powell. 2008. Seed germination of the invasive plant 
Brassica tournefortii (Sahara mustard) in the Mojave Desert. Western North American 
Naturalist 68(3). 
Craig, J.E., and S.R. Abella. 2008. Vegetation of grassy remnants in the Las Vegas Valley, 
 southern Nevada. Desert Plants 24:16-23. 
 
Book Chapters 
 
Abella, S.R., and A.C. Newton. 2008. A systematic review of species performance and treatment 
 effectiveness for revegetation in the Mojave Desert, USA. Arid Environments. Nova 
 publishers (in press). 
 
Peer-Reviewed U.S. Government Publications  
 
Abella, S.R. 2008. Gambel oak growth forms: management opportunities for increasing 
 ecosystem diversity. Research Note RMRS-RN-37. U.S. Department of Agriculture, 
 Forest Service, Rocky Mountain Research Station, Fort Collins, CO. 6 pp.  
Abella, S.R. 2008. Plant recruitment in a northern Arizona ponderosa pine forest: testing seed- 
 and leaf litter-limitation hypotheses. Pp. 119-127 in Olberding, S.D., and M.M. Moore 
 (tech. coords.). Fort Valley Experimental Forest - a century of research 1908-2008. 
 Proceedings RMRS-P-53CD. U.S. Department of Agriculture, Forest Service, Rocky 
 Mountain Research Station, Fort Collins, CO. 402 pp.  
Abella, S.R., and P.Z. Fulé. 2008. Changes in Gambel oak densities in southwestern ponderosa 
 pine forests since Euro-American settlement. Research Note RMRS-RN-36. U.S. 
 Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fort 
 Collins, CO. 6 pp.  
Abella, S.R., and P.Z. Fulé. 2008. Fire effects on Gambel oak in southwestern ponderosa pine-
 oak forests. Research Note RMRS-RN-34. U.S. Department of Agriculture, Forest 
 Service, Rocky Mountain Research Station, Fort Collins, CO. 6 pp.  
Abella, S.R. 2008. Managing Gambel oak in southwestern ponderosa pine forests: the status of 
 our knowledge. General Technical Report RMRS-GTR-XX. U.S. Department of 
 Agriculture, Forest Service, Rocky Mountain Research Station, Fort Collins, CO. (in 
 press). 
Abella, S.R., and J.D. Springer. 2008. Estimating soil seed bank characteristics in ponderosa pine 
 forests using vegetation and forest-floor data. Research Note RMRS-RN-XX. U.S. 
 Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fort 
 Collins, CO. (in press). 
 
Non-peer reviewed articles and professional reviews  
 
J. Craig provided a book review for the Natural Areas Journal, an article review for the Fort 
Valley Centennial Conference proceedings and two reviews for the Rocky Mountain Research 
Station Technical Notes. 
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S. Abella and J. Craig provided an article review of “Effects of Fire Intensity, Time Since Fire, 
and Repeated Burning on Woody Vegetation of an Eastern Sand Savanna” for Forest Ecology 
and Management.  
 
J. Craig compiled and produced Issues 1, 2, and 3 of a regional newsletter to communicate to 
collaborating agencies about research we are conducting. All Weed Sentry members have 
contributed articles, in addition to many external regional researchers.  
 
C. Engel constructed a website for the research group as a forum to inform collaborators and post 
and publicize public documents like the regional newsletter and published papers.  
 
Presentations 
 
• NPS ATR Alice Newton, C. Engel, and Dr. Abella attended the 9th Biennial Conference 
of Research on the Colorado Plateau in Flagstaff, AZ.  They were invited to give three 
presentations in a special revegetation session of the conference, and they also delivered 
an additional poster presentation about exotic species distributions in high-elevation 
forests. 
• Abella, S.R. and A.C. Newton. A systematic review of species selection and treatment 
effectiveness for revegetation in the Mojave desert, USA. Oral presentation at the 9th 
Biennial Conference of Research on the Colorado Plateau, Flagstaff, AZ. October 31, 
2007. 
• S. Abella. Smoke-cued emergence in plant species of a ponderosa pine forest: contrasting 
greenhouse and field results Association for  Fire Ecology conference in February in 
Tucson, Arizona. Jan 28-31, 2008. 
• Engel, E.C. and S.R. Abella. Factors influencing exotic species richness and abundance 
within  Ponderosa Pine forests near Flagstaff, AZ.  Poster presentation at the 9th Biennial 
Conference of Research on the Colorado Plateau, Flagstaff, AZ. October 30, 2007. 
• Gunn, J., S.R. Abella , M.L. Daniels, J.D. Springer and S.E. Nyoka.  Species selection 
and the outcome of a 28-species revegetation seeding on a Sonoran desert burn.  Oral 
presentation at the 9th Biennial Conference of Research on the Colorado Plateau, 
Flagstaff, AZ.  October 31, 2007. 
• Newton, A.C. and E.C. Engel.  An overview of gypsiferous soils research and restoration 
at Lake Mead National Recreation Area. Oral presentation at the 9th Biennial Conference 
of Research on the Colorado Plateau, Flagstaff, AZ. October 31, 2007. 
• S. Abella and C. Engel presented their plans and progress to date on the Clark County fire 
chronosequence studies to BLM state officials at a meeting March 26, 2008 where the 
principle topic will be the response to the 2005 fires.   
• D. Bangle gave a presentation to all LMNRA Fees division staff members regarding rare 
and native plants. The title of the presentation was ‘Native and Rare Plant Species at 
Lake Mead National Recreation Area’ (January 24, 2008). 
• S. Abella and collaborators with the Ecological Restoration Institute also presented to the 
U.S. Forest Service and Fish and Wildlife Service about the need for forest restoration 
and a proposed project to accomplish these objectives. The presentation was given March 
6 at the Las Vegas interagency office.  
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• Abella, S.R., and E.C. Engel. A regional chronosequence of fire succession and network 
of long-term monitoring plots. Oral presentation to resource managers of the Mojave 
Desert Initiative, Interagency Office, Las Vegas, NV. March 26, 2008.  
• J. Craig presented “Mojave Invasibility Research” to UNLV Restoration Ecology 430x, 
730 on April 2, 2008. 
• C. Engel presented a lecture on “ecological restoration in the context of global climate 
change” to the UNLV Restoration Ecology class (biology 430/730) on April 9, 2008.   
• A. Suazo presented “Effects of Restoration Techniques on Small Mammal Populations” 
to UNLV Restoration Ecology class on April 16, 2008.  
• J. Craig presented “Research on the Sheep Range” at the PLI April 21, 2008 staff 
meeting. 
• Abella, S.R. An overview of the vegetation research program: knowledge services for 
land management. Oral presentation at the Public Lands Institute open house, University 
of Nevada Las Vegas, Las Vegas, NV.  April 25, 2008. 
• Craig, J., S.R. Abella, J. Spencer, and A. Sprunger. The invasibility of riparian and 
upland areas surrounding springs at Desert National Wildlife Refuge. Oral presentation at 
the Lower Colorado River Basin Riparian Revegetation Workshop, Southern Nevada 
Water Authority and Las Vegas Wash Coordination Committee, Las Vegas Springs 
Preserve, Las Vegas, NV.  May 7, 2008. 
• Engel, C., J.R. Jaeger, and S.R. Abella. Vegetation responses to attempted habitat 
restoration for the relict leopard frog: study design and preliminary results. Oral 
presentation at the Lower Colorado River Basin Riparian Revegetation Workshop, 
Southern Nevada Water Authority and Las Vegas Wash Coordination Committee, Las 
Vegas Springs Preserve, Las Vegas, NV. May 7, 2008. 
• A. Suazo and J. Spencer.  Response of Sahara mustard (Brassica tournefortii) to soil 
disturbance, and water addition in the southern Mojave Desert. Ecological Society of 
America annual meeting in Milwaukee, WI, August 3-8, 2008. 
• Abella, S.R. Plant recruitment in a northern Arizona ponderosa pine forest: testing seed- 
and leaf litter-limitation hypotheses. Poster presentation at the Fort Valley Centennial 
Conference, U.S. Forest Service, Flagstaff, AZ. 8 August 2008. (Winner of best 
conference poster award).   
 
Abstracts accepted for the Natural Areas Conference, Oct 14-17, 2008 in Nashville, TN: 
D. Bangle “Management techniques for the control of Sahara mustard (Brassica tournefortii) in 
 the Mojave Desert” (poster) 
D. Craig, S. Abella, and J. Craig “Exotic annual plant invasions and their relationships to roads  
 and native perennial species in the Mojave Desert, Southwestern USA” (Poster)   
C. Engel and S. Abella, and Christina Lund “Seeding effectiveness and natural regeneration of 
 Mojave desert plant communities after 2005 wildland fires” (paper) 
A. Suazo, J. Spencer, and S. Abella “Responses of Sahara mustard  (Brassica tournefortii) to 
 water additions and soil disturbance manipulations” (poster) 
 
Agency Meetings/Training Attended/ Professional Development  
 
• National Park Service monthly staff meetings consistently attended by PLI staff. 
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• Research assistant D. Bangle attended a three-day-workshop titled ‘Rare Plant 
Monitoring and Adaptive Management Workshop,’ which included hands-on 
applications of plant monitoring techniques at field sites located in Ash Meadows. The 
workshop also provided the opportunity to have our pilot year monitoring methods and 
data critiqued by experts in the field of ecology.  
• D. Bangle completed a graduate level course titled ‘Biostatistics for Health Sciences’ 
(Fall 2007.) 
• J. Spencer attended the Nevada Weed Management Annual Conference held in Las 
Vegas, Oct 9 –11, 2008 and attended the Weed Management Area Workshop on Oct. 9, 
2008. 
• J. Craig attended the Nevada Weed Management Association Pesticide Applicator’s 
Workshop and was tested for her Nevada Restricted Use Pesticide Certificate on Oct 9, 
2008.  
• NPS Resource Management Winter Retreat at Nevada Telephone Cove was attended by 
D. Bangle, D. Craig, J. Craig, C. Engel, and J. Spencer, January 15, 2008. 
• SNRT meeting attended by J. Spencer January 17, 2008. 
• Hazard Communications training February 4 (PLI Staff). 
• J. Spencer attended the Climate Change Workshop held at Lake Mead NRA on January 
31, 2008.   
• D. Bangle attended the Lower Colorado River Terrestrial and Riparian Biology Meeting 
on January 30, 2008. The meeting focused on past, present, and future research 
concerning biota that occur along the Lower Colorado River. 
• D. Bangle attended the Mojave Desert Ecosystem Modeling Workshop held January 29-
31, 2008.  
• C. Engel and Amy Newton met with NPS liaisons from the Denver Service Center and 
FHA officials to discuss plans for construction related monitoring and research on 
February 5, 2008. 
• J. Craig met with A. Sprunger to discuss research synthesis of spring vegetation surveys 
on February 6, 2008. 
• J. Spencer and S. Abella met with Nick Bechtold, Allison Manwarring and Amy 
Sprunger to discuss palm tree research at Moapa and other areas on February 7, 2008. 
• J. Spencer attended the Intermediate ArcGIS training held at UNLV February 12-15, 
2008. 
• S. Abella met with ATR A. Newton and BLM grazing representatives at Gold Butte on 
February 14, 2008 to assess BLM’s grazing monitoring strategy.  
• J. Craig and S. Abella renewed red card fire certification training at the Clark County Fire 
Training Facility on February 23, 2008.  
• S. Abella met with Kent Turner and NPS ATRs on March 14, 2008 to prepare two 
vegetation NPS MSHCP concept proposals.  
• March 19, 2008 J. Craig met with Doug Merkler to discuss vegetation and spring location 
information to assist with upcoming soil surveys he will be conducting. He will aim to 
conduct soil surveys of some of the spring areas J. Spencer and J. Craig sampled.  
• C. Engel participated in the Motorboat Operator Certification Course offered at Lake 
Mead NRA March 17 – 21, 2008.   
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• C. Engel, C. Roberts, A. Suazo, J. Craig, D. Craig, D. Bangle and J. Spencer attended the 
PLI Vegetation Group meeting on April 17, 2008. 
• J. Spencer met with Everett Bartz (BLM) to discuss BLM’s survey needs on April 29, 
2008 and May 12, 2008. 
• S. Abella, J. Craig, and C. Engel attended the Lower Colorado River Basin Riparian 
Revegetation Workshop on May 7, 2008 
• J. Spencer attended the Weed Mapping Workshop in Boulder, CO on May 19-22, 2008. 
• C. Engel, J. Spencer, and A. Suazo attended the NPS resource management and 
interpretation retreat at Mt. Trumbull, AZ June 9-13, 2008. 
• D. Bangle attended the annual Nevada Rare Plant Meeting held in Reno, NV on April 2-
3, 2008. 
• D. Bangle attended the Climate Change Symposium held in Laughlin, NV on April 9-10, 
2008.   
• J. Craig met with NDOW staff on August 6, 2008, to discuss previous vegetation 
sampling J. Spencer and she had conducted at Desert National Wildlife Refuge springs. 
• SNRT meeting attended by J. Craig On September 18, 2008.  
 
 
 
 
 
 
Submitted by: 
                                                          09/30/2008 
Margaret N. Rees, Project Administrator  Date 
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